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Abnormal left ventricular diastolic properties have been 
described in patients with hypertrophic cardiomyop-
athy. To evaluate the diastolic filling characteristics of 
the left ventricle in patients with this disease, pulsed 
Doppler echocardiography was used to study mitral flow 
velocity in 17 patients with hypertrophic cardio-
myopathy (11 with and 6 without systolic anterior motion 
ofthe mitral valve) and 16 age-matched normal subjects. 
There were no statistically significant differences be-
tween patients with hypertrophic cardiomyopathy with 
and without systolic anterior motion with regard to ven-
tricular septal thickness, left ventricular posterior wall 
thickness, left ventricular internal dimensions or the ex-
tent of hypertrophy evaluated by two-dimensional 
echocardiography. 
Mitral regurgitation was detected by Doppler echo-
cardiography in all 11 patients with and in 2 (33%) of 
the 6 patients without systolic anterior motion of the 
mitral valve. Early and late diastolic peak flow velocity, 
the ratio of late to early diastolic peak flow velocity and 
deceleration of early diastolic flow were measured from 
Abnormal left ventricular diastolic properties have been doc-
umented in patients with hypertrophic cardiomyopathy by 
several investigators (I-II). However, individual measure-
ments of left ventricular diastolic function often have dem-
onstrated a wide range and have been normal in some pa-
tients. Moreover, many of the reported studies were performed 
using contrast left ventriculography or M-mode echocardi-
ography. These methods may be subject to technical limi-
tations when the left ventricle is small and irregular in shape, 
as it is in hypertrophic cardiomyopathy (2,3). 
Measurements of transmitral flow velocity by Doppler 
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Doppler mitral flow velocity recordings. There were no 
statistically significant differences in these four indexes 
between the patients with systolic anterior motion and 
normal subjects. In contrast, the patients with hyper-
trophic cardiomyopathy without systolic anterior motion 
showed lower early diastolic peak flow velocity, higher 
ratio of late to early diastolic peak flow velocity and lower 
deceleration of early diastolic flow compared with the 
patients with systolic anterior motion and normal sub-
jects, suggesting impaired left ventricular diastolic fill-
ing. These observed differences in mitral flow velocity 
between patients with hypertrophic cardiomyopathy with 
and without systolic anterior motion of the mitral valve 
may be explained by the more frequent occurrence of 
mitral regurgitation, which augments early diastolic left 
ventricular filling, or the less extensive myopathic pro-
cess reported previously in patients with systolic anterior 
motion, rather than by differences in the extent of 
hypertrophy. 
(} Am Coil Cardiol1986;7:1263-71) 
echocardiography have recently been reported (9,12,13) to 
be useful in evaluating left ventricular diastolic filling char-
acteristics. This Doppler method has the potential advantage 
of not being technically limited by a left ventricle with small 
size and irregular cavity shape. The purpose of this study 
was to evaluate the diastolic filling characteristics of the left 
ventricle in patients with hypertrophic cardiomyopathy by 
Doppler echocardiography and to determine whether dia-
stolic filling differs in patients with and without echocar-
diographic evidence of left ventricular butflow obstruction. 
Methods 
Study patients. Seventeen patients, 10 male and 7 fe-
male (age range 12 to 73 years, mean 34), were studied. 
The diagnosis of hypertrophic cardiomyopathy was based 
on echocardiographic demonstration of a septal to left ven-
tricular posterior wall thickness ratio of greater than 1.3, a 
0735-1097/86/$3.50 
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ventricular septal thickness of 20 mm or greater and a non-
dilated left ventricle in the absence of other acquired or 
congenital heart disease. 
The 17 patients with h}pertrophic cardiomyopathy were 
classified into two groups on the basis of M-mode echo-
cardiographic findings of mitral valve motion. Eleven pa-
tients had an anterior leaflet of the mitral valve that made 
contact with the interventricular septum in systole and were 
grouped as having hypertrophic cardiomyopathy with sys-
tolic anterior motion of the mitral valve. In this group, there 
were six male and five female patients (age range 16 to 54 
years, mean 33). The remaining six patients had either no 
or only minimal systolic anterior motion and were grouped 
as having hypertrophic cardiomyopathy without systolic an-
terior motion of the mitral valve. There were four men or 
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boys and two women (age range 12 to 73 years, mean 37) 
in this group. Nine patients (82%) in the group with and 
four (67%) in the group without systolic anterior motion 
were symptomatic (shortness of breath or chest pain, or 
both). Five patients (45%) in the group with and two (33%) 
in the group without systolic anterior motion were taking a 
beta-adrenergic blocking drug (propranolol in six patients 
and metoprolol in one patient) at the time of Doppler ex-
amination. No patient was taking a calcium channel blocker. 
Sixteen normal subjects, 6 male and 10 female (age range 
19 to 60 years, mean 38) served as the control group. They 
had no clinical or echocardiographic evidence of cardiac 
abnormality. 
Echocardiographic studies. In the patients with hy-
pertrophic cardiomyopathy, five indexes were measured from 
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Figure 1. Diastolic stop frame apical four chamber 
view (upper panel) and apical long-axis view (lower 
panel) from a normal subject. Sample volumes are 
in the mitral orifice during diastole in both views . 
Ao = aorta; LA = left atrium; LV = left ventricle; 
RA = right atrium; RV = right ventricle . 
• I l\'1 
Apical long aXIs view 
I , , 
JACC Vol 7, No 6 
June 1986 1263-71 
TAKEN AKA ET AL 
MITRAL FLOW IN HYPERTROPHIC CARDIOMYOPATHY 
HeM A 
~-~- -- __ ._/'-..J It 
1265 
em/sec 
llOO 
Figure 2. Pulsed Doppler transmitral flow ve-
locity tracing obtained from the apical position 
in a normal subject (37 year old woman) (left 
panel) and a patient with hypertrophic cardio-
myopathy (HCM) with systolic anterior motion 
of the mitral valve (40 year old man) (right 
panel). DEF = deceleration of early diastolic 
flow in cm/s2; PFV A = peak flow velocity dur-
ing atrial systole in cm/s: PFV A/PFVE = ratio 
of peak flow velocity during atrial systole to peak 
flow velocity in early diastole: PFVE = peak 
flow velocity in early diastole in cm/s. 
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M-mode echocardiograms according to the methods de-
scribed by Henry et al. (14): interventricular septal thickness 
(lVSth), left ventricular posterior wall thickness (LVPWth), 
left ventricular end-diastolic (L VDd) and end-systolic (LVDs) 
dimensions and left atrial dimension (all measured in mil-
limeters). In addition, the ratio of ventricular septal thick-
ness to left ventricular posterior wall thickness 
(IVSthlLVPWth), left ventricular percent fractional short-
ening (%FS) and the ratio of left ventricular wall thickness 
to end-diastolic dimension (Th/L VDd) were calculated as 
follows: 
%FS = ([LVDd - LVDs] x 100) I LVDd, 
Th/LVDd = (lVSth + LVPWth) / (2 x LVDd). 
Two-dimensional echocardiographic hypertrophy point 
scores were determined using the point score system de-
veloped by Wigle et al. (15) to quantitate the extent of 
hypertrophy in patients with hypertrophic cardiomyopathy. 
In this system, the thickness of the basal ventricular septum 
(15 to 19.20 to 24,25 to 29 or > 30 mm) and the presence 
or absence of anterolateral wall extension are determined 
from the parasternal short-axis view at the level of the tips 
of the mitral leaflets . The length of septal invol vement (basal 
one-third of septum. basal two-thirds of septum or whole 
septum) is evaluated from the apical four chamber view. 
The scores range from 1 to 10 points, 10 corresponding to 
the most extensive hypertrophy. 
Doppler instrumentation and recording techniques. 
The ultrasound system used in this study combines a two-
dimensional mechanical sector scanner with a range-gated 
Doppler flow velocity meter (Ultra Imager, Biosound Corp.) 
(16). The ultrasound frequencies of the transducers used 
were 3.5 and 2.25 MHz. Flow velocity signals and an elec-
trocardiogram were recorded on a strip chart at an equivalent 
paper speed of 100 mm/s. 
Subjects were examined in the left lateral position. A 
heat-sensitive respirometer was used to record the phase of 
respiration on the strip chart. The ultrasound transducer was 
placed on the cardiac apex to visualize the apical four cham-
ber or apical long-axis view (Fig. 1). The sample volume 
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was positioned in the left atrium to permit careful search 
for the systolic turbulent flow of mitral regurgitation. The 
diagnosis of mitral regurgitation was made when early to 
mid-systolic or holosystolic turbulent flow was detected in 
the left atrium (17). The sample volume was then set in the 
mitral orifice on the atrial side at a level close to the tips 
of the mitral leaflets in diastole (Fig. I). Because the angle 
between Doppler sampling direction and assumed direction 
of mitral blood flow was always less than 20° in this study. 
the error of blood flow velocity measurements caused by 
Figure 3. Early diastolic peak mitral flow velocity (PFVE) mea-
surements (left panel) and late diastolic peak mitral flow velocity 
(PFV A) measurements (right panel) for normal subjects (left col-
umns) and patients with hypertrophic cardiomyopathy (HCM) (right 
columns). Mean values are indicated by a long horizontal bar 
and the standard deviations are denoted by bracketed lines on 
eIther side of the mean. 
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Figure 4. Ratios of late diastolic to early diastolic peak mitral 
flow velocity (PFV A/PFVE) (left panel) and deceleration of early 
diastolic flow (DEF) measurements (right panel) for normal sub-
jects (left columns) and patients with hypertrophic cardio-
myopathy (HeM) (right columns). Symbols as in Figure 3. 
this angle was less than 6%. Therefore, correction for the 
Doppler angle was not performed. 
Mitral flow measurements (Fig. 2). Three mitral flow 
velocity indexes were measured: peak flow velocity in early 
diastole in centimeters per second, peak flow velocity during 
atrial systole in centimeters per second and deceleration of 
Figure 5. Pulsed Doppler transmitral flow velocity tracing ob-
tained from two patients with hypertrophic cardiomyopathy, one 
with (left panel) (16 year old girl) and one without (right panel) 
(12 year old boy) systolic anterior motion of the mitral valve 
(SAM). Abbreviations as in Figure 2. 
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early diastolic flow in centimeters per square second (9). In 
addition, the ratio of peak flow velocity during atrial systole 
to peak flow velocity in early diastole was calculated. Mea-
surements were made from the beat with the highest early 
diastolic peak flow velocity, in the expiratory phase of res-
piration when a respiration curve was available. Because 
we found no differences in mitral flow velocity measure-
ments between the apical four chamber and apical long-axis 
views (18), the view that showed the best signal to noise 
ratio and least spectral dispersion was used for measure-
ments. Peak flow velocities in early diastole and during atrial 
systole were measured at the midpoint of the Doppler flow 
velocity spectrum at the point of maximal blood flow ve-
locity. Deceleration of early diastolic flow was measured 
as the slope of a straight line drawn through the peak of 
early filling flow velocity and a point at 50% of early dia-
stolic peak flow velocity on the descending portion of the 
early filling flow velocity curve. 
Data analysis. All results of this study were expressed 
as the mean ± 1 SD. Differences between two groups were 
tested by Student's unpaired ttest. Differences among three 
groups were tested by one-way analysis of variance, and 
significant differences between the groups were determined 
by the Scheffe test. 
Results 
All patients had normal sinus rhythm at the time of study. 
There were no statistically significant differences in the mean 
heart rate at the time of examination among normal subjects 
(66 ± 9 beats/min), patients with hypertrophic cardio-
myopathy with systolic anterior motion of the mitral valve 
(64 ± 6 beats/min) and those without systolic anterior mo-
tion (69 ± 11 beats/min). 
Hypertrophic cardiomyopathy (Fig. 3 and 4). When 
all 17 patients with hypertrophic cardiomyopathy (Fig. 2) 
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were considered together and their data compared with those 
from the 16 normal subjects, peak flow velocity in early 
diastole (45 ± 17 cm/s) was lower (p < 0.01) than the 
normal value (60 ± 9 cm/s) (Fig. 3). In contrast, peak flow 
velocity during atrial systole (40 ± 17 cm/s) in patients 
with hypertrophic cardiomyopathy was not significantly dif-
ferent from the normal value (38 ± 8 cm/s) (p > 0.05). 
The ratio of late to early diastolic peak flow velocity in 
patients with hypertrophic cardiomyopathy (0.99 ± 0.58) 
was higher than normal (0.66 ± 0.19) (p < 0.05) (Fig. 4). 
Deceleration of early diastolic flow (246 ± 137 cm/s2) was 
reduced (p < 0.01) in patients with hypertrophic cardio-
myopathy compared with that in normal subjects (399 ± 
110 cm/s2). 
Comparison of hypertrophic cardiomyopathy with and 
without systolic anterior motion (Fig. 5 to 9). To gain 
further insight into the results, the 17 patients with hyper-
trophic cardiomyopathy were classified into those with and 
without systolic anterior motion (Fig. 5). In the 11 patients 
with systolic anterior motion, peak flow velocity in early 
diastole (53 ± 17 cm/s) (Fig. 6), peak flow velocity during 
atrial systole (34 ± 11 cm/s) (Fig. 7), the ratio of late to 
early diastolic peak flow velocity (0.69 ± 0.25) (Fig. 8) 
and deceleration of early diastolic flow (302 ± 133 cm/s2) 
Figure 6. Early diastolic peak mitral flow velocity (PFYE) mea-
surements for normal subjects (left column) and patients with 
hypertrophic cardiomyopathy (HCM) with (middle column) and 
without (right column) systolic anterior motion of the mitral valve 
(SAM). Symbols as in Figure 3. MR = mitral regurgitation. 
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Figure 7. Late diastolIc peak mitral flow velocity (PFY A) mea-
surements plotted for normal subjects (left column) and patients 
with hypertrophic cardiomyopathy (HCM) with (middle column) 
and without (right column) systolic anterior motion of the mitral 
valve (SAM). Symbols as in Figure 3. MR = mitral regurgitation. 
(Fig. 9) were not significantly different from normal mean 
values (p > 0.05). 
In the six patients without systolic anterior motion. peak 
flow velocity in early diastole (33 ± 10 cm/s) was lower 
(p < 0.01) (Fig. 6), but peak flow velocity during atrial 
systole (50 ± 22 cm/s) (Fig. 7) was not significantly dif-
ferent (p > 0.05) compared with mean values in normal 
subjects (Fig. 6 and 7). The ratio of late to early diastolic 
peak flow velocity (1.55 ± 0.63) was higher than normal 
(p < 0.01) (Fig. 8). Deceleration of early diastolic flow 
(144 ± 72 cm/s2) was lower in the patients without systolic 
anterior motion compared with data from the normal sub-
jects (p < 0.01) (Fig. 9) . 
Mitral regurgitation was detected by pulsed Doppler 
echocardiography in all II patients with systolic anterior 
motion (early to mid-systolic turbulence in 4 patients and 
holosystolic turbulence in 7). It was seen in 2 (33%) of the 
6 patients without systolic anterior motion (early to mid-
systolic turbulence in both patients). 
There were no statistically significant differences (p > 
0.05) between patients with hypertrophic cardiomyopathy 
with and without systolic anterior motion in the M-mode 
echocardiographic indexes or two-dimensional echocardio-
graphic hypertrophy point score" except for left atrial di-
mension (Table 1). 
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Figure 8. Ratios of late diastolic to early diastolic peak mitral 
flow velocity (PFV A/PFVE) for normal subjects (left column) and 
patients with hypertrophic cardiomyopathy (HCM) with (middle 
column) and without (right column) systolic anterior motion of 
the mitral valve (SAM). Symbols as in Figure 3. MR = mitral 
regurgitation. 
Discussion 
Left ventricular filling in hypertrophic cardio-
myopathy. A number of indexes have been used to study 
the diastolic characteristics of the left ventricle in patients 
with hypertrophic cardiomyopathy. One of the most widely 
used has been the rate of early diastolic left ventricular 
filling, which has been obtained as the first derivative of 
the left ventricular volume curve (dV/dt). In previous studies 
of hypertrophic cardiomyopathy, contrast left ventriculog-
raphy (2,19,20), radionuclide left ventriculography (8,11) 
or M-mode echocardiography (3-7,10) has been used to 
assess changes in left ventricular volume. However, the 
smaIl size and irregular shape of the left ventricle in patients 
with hypertrophic cardiomyopathy create technical prob-
lems that may interfere with the accurate measurement of 
left ventricular size by either contrast ventriculography or 
M-mode echocardiography. In addition, the hypertrophied 
papillary muscles occupy a greater percentage of the smaIl 
ventricular cavity of patients with hypertrophic cardio-
myopathy (2,3). 
Recently, measurement of mitral flow velocity by pulsed 
Doppler echocardiography has been reported (12,13) to be 
useful in assessing left ventricular diastolic filling charac-
teristics. This measurement has been used because trans-
mitral flow velocity obtained by pulsed Doppler echocardi-
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ography has been shown (9,12.13,20) to have a close relation 
with the rate of diastolic left ventricular filling (dV/dt) in 
the absence of aortic regurgitation or ventricular septal de-
fect. Because Doppler measurements of mitral flow velocity 
are not likely to be affected by the irregular geometry of 
the left ventricle. they appear to be well suited for evaluating 
the left ventricular diastolic fiIling properties in patients with 
hypertrophic cardiomyopathy. 
Several investigators (1,5,7,9,10) have reported a de-
crease in the rate of early diastolic filling in patients with 
hypertrophic cardiomyopathy. Kitabatake et aI. (9) studied 
mitral flow in 13 patients with hypertrophic cardiomyopathy 
using pulsed Doppler echocardiography. They found a re-
duced peak flow velocity in early diastole, a slower decel-
eration of early diastolic flow and a normal peak flow ve-
locity during atrial systole. These results are in accord with 
the mean values of the four mitral flow indexes in our total 
group of 17 patients with hypertrophic cardiomyopathy. 
LoreIl et aI. (10) also reported a reduction in the peak rate 
of early diastolic filling (dD/dt) using M-mode echocardi-
ography. Although they did not classify their patients into 
those with and without a left ventricular outflow pressure 
gradient, their data showed that dD/dt was higher in patients 
with a gradient (95 ± 44 mmls) than in patients without a 
gradient (55 ± 20 mm/s). 
Other investigators (2-4,6,8,11.19,20) found no reduc-
Figure 9. Measurements of the deceleration of early diastolic 
mitral flow (DEF) plotted for normal subjects (left column) and 
patients with hypertrophic cardiomyopathy (HCM) with (middle 
column) and without (right column) systolic anterior motion of 
the mitral valve (SAM). Symbols as in Figure 3. MR = mitral 
regurgitation. 
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Table 1. Indexes of Wall Thicknes, and Chamber Size In 17 Patlents With Hypertrophic Cardiomyopathy 
Hypertrophy 
IVS (mm) LVPW (mm) LVOd (mm) LVOs (mm) LAD (mm) IVS/LVPW %FS Th/L VOd Point Scores 
HeM with SAM 28 ± 5 II ± 3 ~3 ± 6 20 ± ~ ~9 ± 9" 26 ± 07 53 ± 8 0.46 ± 0.11 7.7 ± 1.1 
(n = II) 
HeM without SAM 23 ± ~ II ± 3 38 ± 8 20 ± 7 40 ± 8 23 ± 0.9 50 ± 8 046 ± 0 13 7.2 ± I 8 
(n = 6) 
*p < 0.05 compared with the mean value 10 patients without systolic anterior motIOn of the mitral valve %FS = percent fractIOnal shortening of 
the left ventricle; HeM = hypertrophic cardIOmyopathy: IVS = IOterventncular septal thickness: IVS/L VPW = ratio of ventncular septal thickness to 
left ventncular posterior wall thickness; LAD = left atnal dimem,lOn; L VDd = left ventricular end-diastolic dimenSIOn; L VOs = left ventricular end-
systolic dimension; L VPW = left ventricular posterior wall thickness: SAM = systolic antenor motion of the mitral valve: Th/L VOd = ratio of left 
ventricular wall thickness to end-diastolic dimensIOn. Values are expressed as the mean ± I SO 
tion in the rate of early diastolic left ventricular filling in 
patients with hypertrophic cardiomyopathy. However, al-
though these patients had normal mean values, most reports 
described a wide range of early diastolic peak filling rates. 
One explanation for this wide range of measurements is 
suggested by the differences noted in our study between the 
early diastolic filling characteristics of patients with and 
without systolic anterior motion. 
Comparison of patients with hypertrophic cardio-
myopathy with and without systolic anterior motion. 
The results of several previous echocardiographic studies 
(21-25) suggest that the method of classifying patients into 
those with and without systolic anterior motion of the mitral 
valve probably resulted in the former group comprising those 
with a left ventricular outflow gradient at rest and the latter 
group comprising patients without an outflow gradient at 
rest. We found differences in mitral flow velocity between 
these two groups of patients. There are several possible 
explanations for these differences. 
Extent of hypertroph.v. One possibility is that differences 
in the extent of hypertrophy and ventricular size may affect 
the diastolic ventricular filling characteristics in patients with 
hypertrophic cardiomyopathy. Left ventricular wall thick-
ness, chamber radius, ratio of wall thickness to chamber 
radius and extent of hypertrophy are known to affect the 
chamber stiffness (15,26) which, in tum, is one of the de-
terminants of left ventricular diastolic filling (15,27). How-
ever, we found no statistically significant differences in 
these indexes between our patients with hypertrophic car-
diomyopathy with and without systolic anterior motion. These 
observations are supported by the study of Kitabatake et al. 
(9), who reported that, although the ratio of left ventricular 
wall thickness to internal dimension correlated inversely 
with deceleration of early diastolic mitral flow measured by 
Doppler echocardiography in patients with left ventricular 
hypertrophy due to hypertension, such correlation was not 
found in patients with hypertrophic cardiomyopathy. These 
findings suggest that factors other than the extent of hy-
pertrophy may be of importance in the differences in left 
ventricular filling between patients with and without systolic 
anterior motion. 
Extent of myopathic process. A second factor is that 
there is a difference in the severity and extent of the mi-
croscopic myopathic process between patients with hyper-
trophic cardiomyopathy with and without left ventricular 
outflow obstruction (28,29). The microscopic abnormalities 
of myocardium were present in the ventricular septum but 
were either absent or rarely found in the left ventricular free 
wall of patients with obstructive hypertrophic cardio-
myopathy. In contrast, microscopic myocardial abnormal-
ities were extensively distributed throughout both the sep-
tum and free wall of patients with nonobstructive hypertrophic 
cardiomyopathy studied at necropsy even though, in these 
patients, the septum and free wall compared were thinner 
than in the group with obstruction. These observations are 
consistent with the concept that patients with non obstructive 
hypertrophic cardiomyopathy whose left ventricular free wall 
is involved more extensively by the primary myopathic pro-
cess have more abnormal diastolic filling characteristics 
compared with patients with obstructive hypertrophic car-
diomyopathy whose free wall is less extensively involved 
by the myopathy. 
Mitral regurgitation. A third factor that might have in-
fluenced our results is the effect of mitral regurgitation on 
diastolic left ventricular filling. Support for this possibility 
comes from the experience of Hatle and Angelsen (30), who 
found that a high left atrial-left ventricular pressure gradient 
in early diastole due to an increased V wave in the left 
atrium in patients with mitral regurgitation increases the 
velocity of forward mitral flow in early diastole. This in-
crease in transmitral flow velocity appears to be limited to 
early diastole as a result of rapid equalization of pressure. 
Animal experiments (31) also have shown that peak early 
diastolic filling rate is strongly influenced by the left atrial 
pressure at the onset of filling as well as by the left ven-
tricular relaxation rate. In addition, early diastolic mitral 
flow or peak left ventricular filling rate has been shown 
(32,33) to be increased in animals and patients with pure 
mitral regurgitation. In patients with outflow obstruction, 
mitral regurgitation has been reported to be frequently pres-
ent, whereas it is uncommon in patients without obstruction 
(17,34-42). Kinoshita et al. (17) recently reported, using 
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Doppler echocardiography, that mitral regurgitation is usu-
ally present in patients with hypertrophic cardiomyopathy 
and systolic anterior motion, but is mild or absent in patients 
without systolic anterior motion. In addition, they found 
that the extent of the early to mid-systolic turbulence into 
the left atrium was less than that of the holosystolic tur-
bulence, suggesting a milder degree of mitral regurgitation. 
In the present study, holosystolic turbulence was found only 
in patients with systolic anterior motion. Thus, the differ-
ence in the frequency and severity of mitral regurgitation 
between patients with and without systolic anterior motion 
may be the cause of the differences in the early diastolic 
Doppler flow measurements between the two groups of pa-
tients with hypertrophic cardiomyopathy. In other words, 
the presence of mitral regurgitation may mask abnormal 
diastolic function in patients with hypertrophic cardio-
myopathy and systolic anterior motion. 
Age. Although age has been reported to affect mitral 
flow velocity (43,44), this factor is not likely to explain the 
difference in Doppler measurements because the two groups 
of patients were similar in age. 
Conclusions. It appears that, among patients with hy-
pertrophic cardiomyopathy, those without systolic anterior 
motion of the mitral valve have abnormal left ventricular 
filling in diastole whereas diastolic filling values are not 
significantly different from normal in those with systolic 
anterior motion. Although the cause of the differences in 
the early diastolic flow measurements between patients with 
and without systolic anterior motion is unclear, such dif-
ferences exist and may prove to be of importance to the 
understanding of the pathophysiology of patients with hy-
pertrophic cardiomyopathy. 
We express our sincerest thanks to Ellen Mansour for excellent secretarial 
assistance. 
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